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(54) A user supported display device

(57) The invention is essentially an external user
supported display device for personal communication
devices and wireless phones. The device is worn on the
body of the user and is able to display graphic images

and video not able to be displayed on the displays in-
herent to current mobile phones. The device is designed
for use in broadband wireless environments. The device
is also able to output digital stereophonic audio either
alone or as an accompaniment to video content.
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Description

[0001] The invention relates to a user supported dis-
play device according to the features of claim 1.
[0002] The invention is directed to the field of body
worn video display devices, specifically body worn, ex-
ternal display devices for mobile phones, personal com-
munication devices and personal digital assistants
which allow users to view more content than is possible
on the displays inherent to such devices and with better
resolution, and even to listen to content.
[0003] There are now hundreds of millions of mobile
phone and personal communication device (hereinafter
PCD) users world wide. Increasingly, these subscribers
are using their phones not just as telephones, but as
information portals to send and receive email and ac-
cess wireless web content. The demand for wireless
communication is increasing on a daily basis. Wireless
networks are currently being constructed the world over.
All modern countries provide pervasive wireless phone
coverage and new wireless networks are being contin-
uously planned and constructed in emerging countries.
The next level for wireless communication companies
is to deliver web-like content to wireless subscribers.
Several companies, including Sprint with PCS service
in the United States and NTT DoKoMo with IMODE
service in Japan, are already delivering limited web con-
tent over their wireless networks. Wireless phone man-
ufacturers such as Nokia Corporation and Qualcom
Corporation among others, are building this functionality
into their phones and their wireless protocols, including
embedded versions of content browsers. Wireless sub-
scribers are now able to receive wireless content such
as sports scores, stock quotes, directory information,
email, etc. directly to their wireless devices on an auto-
matic or demand basis.
[0004] The current method of delivering Internet type
content to wireless communication devices over CDMA
networks is the wireless application protocol (WAP).
WAP is essentially a protocol for Internet servers to com-
municate with mobile phones over wireless networks.
Using a translation server, WAP strips down web con-
tent into rudimentary text which summarizes the infor-
mation contained in the original web page so that it can
be quickly and efficiently transmitted. This removes all
graphics and effects a several order of magnitude re-
duction in size of the data. This striped down data can
then be sent to user devices over existing wireless net-
works. The user devices themselves have an embed-
ded version of a micro-browser with only minimal func-
tionality for viewing the information. The limitation of
WAP-type content is that it is 2-D and must be viewed
on the poor quality displays integral to today's wireless
devices. These displays are usually back-lit, single color
or gray scale and are not capable of delivering high qual-
ity graphics or high fidelity audio. The primary reason
for this inferior quality in graphic presentation is due not
to display technology but rather to wireless bandwidth.

The bandwidth of today's wireless protocols will not ef-
ficiently transmit robust digital multimedia and Internet
content. In the future this will change, as wide-band CD-
MA and other future broadband wireless technologies.
It will soon be possible to receive true Internet multime-
dia content on wireless devices. This will create a need
for a high quality display which remains in a physically
small form factor to visualize this content and take ad-
vantage of the transmission capability of broadband.
Broadband content will include not only video and
graphics but also high fidelity audio. Samsung Corpora-
tion of Korea manufactures a mobile phone with a built-
in MP3 player that allows MP3 formatted digital music
to be downloaded to the phone via a hardwire computer
connection and played on headphones attached to the
phone. With broadband wireless it will be possible to
download the MP3's directly to the phone or communi-
cation device wirelessly so that they can be accessed
without the use of a computer. A user can simply go to
a web site available to wireless subscribers using their
device, download music directly, and even listen to the
music on their headphones using the device as the play-
er.
[0005] In order to enhance the viewing of WAP con-
tent and more sophisticated operating systems, the dis-
play screens on phones and PCD's are becoming larger
and larger to the point of dominating the surface area of
the phone. Unfortunately, this trend runs contrary to the
design constraint of making the physical form factor of
the phone increasingly small. There is an inherent limi-
tation on the size of the display screen, and thus the
amount and type of information that can be displayed,
imposed by the size of the actual device. These devices
are typically designed to fit into a shirt or coat pocket or
dock comfortably on a belt clip, thus a large, high quality
display for these devices would be impractical. Further-
more, the display screens inherent to mobile phones
and PCD's typically use single color or gray scale color-
ing with limited resolutions, making them an awkward
tool for viewing graphical web-type content. This inven-
tion seeks to overcome these limitations by providing a
display for viewing and listening to content with resolu-
tions and color that is more typical of viewing this type
of content on a personal computer.
[0006] External body-worn display devices are known
in the art. Several commercial embodiments of head
mounted displays exist for television signal output (NT-
SC and PAL) and computer generated output. Also
known in the display arts are wrist mounted and even
neck hung displays. These displays are usually used to
display output from a video source or a computer so that
a user can maintain his hands free to perform other func-
tions. There are specific advantages to head mounted
displays, not the least of which is to create a virtual im-
age much larger then the physical size of the display
screen. By looking through a small optic or into a con-
cave reflective device it is possible to create the illusion
of a large screen television with only a one inch square
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sized head mounted display. For instance, Olympus
Corporation of Japan manufactures the Eye-Trek dis-
play, an eyeglass type display shaped like a pair of eye-
glasses, which provides a display equivalent to a
62" television at a distance of 6 u feet. While the Olym-
pus display is manufactured for viewing television-type
NTSC format content it is possible to apply the same
principle to the design of a monocular or binocular dis-
play for mobile telephones and communication devices.
Sony Corporation of Japan manufactures a similar line
of head mounted displays under the product name
Glasstron. The Glasstron is available in two versions,
an NTSC television-type display, and a computer output
(VGA, SVGA) type display. Both include integrated ster-
eo ear bud speakers and project a displayed image
much larger than the physical size of the glasses. None
of these displays, however, have been adapted to dis-
play broadband wireless multimedia content.
[0007] Thus, there exists a need for a user supported
external display which can communicate in either a
wired or wireless fashion with mobile phones or PCD's
to provide a robust display for web-type content and with
an integral ear phone speaker set capable of delivering
high fidelity audio and an integral microphone capable
of facilitating hands free telephone conversations. Such
a display will enhance current wireless devices, expand-
ing the display functionality over the present, and will
take full advantage of future broadband wireless proto-
cols. There is also a need for the display to possess in-
tegral or attached stereophonic headphone speakers so
that a user may utilize the speaker while communicating
with the phone and also for listening to the audio portion
of content being displayed on the display, or simply to
listen to digital music stored on or downloaded to their
wireless device.
[0008] It is, therefore, an object of the present inven-
tion to provide a display which is devoid of the afore-
mentioned limitations.
[0009] It is another object of the present invention to
provide a display which provides higher quality resolu-
tion and color graphics than currently possible on com-
munication device displays.
[0010] It is yet another object of this invention to pro-
vide a display which includes a microphone and speaker
permitting hands free mobile telephone conversations.
[0011] An additional object of this invention is to pro-
vide a display with integral or attached earphone speak-
ers for listening to a phone conversation and listening
to content downloaded to the communication device.
[0012] A further object of this invention is to provide a
display which is capable of playing high fidelity audio.
[0013] Still a further object of this invention is to pro-
vide a display for displaying web-type content which is
currently available for viewing on mobile telephones and
personal communications devices.
[0014] Another object of this invention is to provide a
display which permits a user to download and view con-
tent and engage in a telephone conversation in a sub-

stantially hands free manner.
[0015] Yet another object of this invention is to provide
a display which permits voice activated control.
[0016] Still yet another object of this invention is to
provide a display device for mobile phones, personal
communication devices and personal digital assistants
which will meet the graphic performance levels afforded
by broad band wireless access.
[0017] These and additional objects of this invention
are accomplished generally by an external display for
use with mobile telephones and personal communica-
tion devices capable of displaying quality color graphics
and animation along with stereophonic sound.
[0018] The invention is essentially an external user
supported display device for mobile phones and person-
al communication devices for viewing and listening to
content delivered over wireless networks. The invention
will provide significantly improved graphic display qual-
ity over the displays inherent to these devices. For the
purposes of this specification and claims the term "ex-
ternal user-supported display device" will be taken to be
synonymous with head mounted display, both monocu-
lar and binocular, neck hung display, wrist worn display,
or other body worn display which is not integral to a mo-
bile phone or communication device, but rather resides
in a separate enclosure and communicates with the de-
vice. The device will plug into a video output connector
on the phone or communication device and will receive
its video signal from the device. Alternatively, the device
can use a low power, digital, wireless communication
protocol for communicating with the phone or PCD. Ex-
emplary protocols are IrDA, RF, and BlueTooth. The de-
vice will enable users to view content in an essentially
hands-free manner while their actual phone or PCD re-
mains docked in a holster. It will also allow them to view
better quality video and graphics than is possible on ex-
isting communication device screens. It can incorporate
voice activated dialing, already available in hand held
phones which are absent an external user supported
display. Instead of speaking into the phone, the user can
speak directly into the microphone attached to or com-
municating with the head mounted display. Once a
phone call has been initiated, the user can have a con-
versation while his phone remains holstered on his belt
or in his pocket.
[0019] In a preferred embodiment, the device of the
present invention is a head mounted display and audio
device which plugs into a mobile phone or personal
communication device. For the purposes of this disclo-
sure and claims, the term "communication devices" will
be analogous with mobile phones, personal communi-
cation devices and communication enabled PDAs. Pref-
erably, the communication device is docked in a holster
such as a belt clip holster, enabling the user to operate
the device in a hands-free manner. In one scenario, the
user will be able to view Internet-like content over the
display device. This will include graphics and animation,
not currently able to be viewed on today's phone display
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screens. Additionally, the device will create the illusion
of a display which is much larger than its actual size.
Selection and navigation of content visualized on the
display can be controlled by speech activation means
facilitated by the headset or alternatively by physical
controls on the communication device itself. In the inter-
est of saving power, it may be desirable to have the dis-
play on the communication device automatically disa-
bled when the head set display is plugged in. The head-
set display device should also possess stereophonic
speakers so that the user may listen to content as well
as view it, as graphics, video and other content are often
accompanied by audio content and/or music.
[0020] Also in a preferred embodiment of this inven-
tion, a user is able to view web-type content which is
delivered to the user's mobile phone or PCD and dis-
played in a manner more consistent with viewing it on a
computer. The main reason that wireless communica-
tions companies have only been providing limited con-
tent is because of band width and the display capabili-
ties of the devices receiving the content. Currently, items
such as scores, stock quotes, news headlines, and even
messaging are available, however, they are visualized
as simple text. As broadband wireless service emerges,
wireless communications companies will be providing
graphic rich content which is more consistent with Inter-
net content. This will serve as a means of making more
revenues and attracting more customers with new serv-
ices; particularly if the wireless companies partnered
with an ISP such as AOL ® capable of delivering con-
tent. This could be used not only as a tool for viewing
enhanced content but also for listening to it as well. In
a preferred embodiment, the external display device or
alternatively the phone itself, can have an embedded
version of an MP3 player or alternatively a version of
Real Networks Real Jukebox ® for listening to down-
loadable music. Given the immense popularity of MP3's
and the web as a medium for acquiring digital music, it
would be useful and appealing to include this capability
in both the telephones and the display device. Since the
device preferably possesses stereophonic headphones
or speakers, high fidelity digital music can be enjoyed
by owners of these devices when they are not using it
to facilitate phone calls. Additionally, because of the dis-
play's video capabilities, mpeg compliant or other type
movies can be played with audio and video utilizing an
embedded version of either the Windows ® media play-
er or Real Networks Real Player ® client or other client
capable of playing such multimedia content.
[0021] In another related embodiment, the device of
the present invention should interface with the commu-
nication device in a manner which permits hands-free
telephone conversations. Preferably, a microphone will
be attached to or nearby the display device. If the device
is a head-mounted display, as in the preferred embodi-
ment, then the microphone could be attached to or built
into the headset. When the user is making a phone call,
the display portion could simply be rotated out of the

way, or detached from the microphone and speakers.
The microphone should also serve as an input for voice
activated control of the phone. A digital signal processor
can reside in the headset or alternatively in the micro-
phone which interprets voice commands to the phone
such as voice activated dialing and number recognition.
[0022] In an additional embodiment the display device
of the present invention can be a neck hung display de-
vice which is supported by a strap or other means which
rests behind the neck of the user, while the display is in
his downward line of sight. Alternatively, the display de-
vice could be a wrist mounted display device which is
worn on the wrist of the user in a manner that does not
appreciably interfere with the movement of the wearer's
arm. One of ordinary skill in the art can appreciate that
the display device can take various forms, without de-
parting in spirit or scope from the present invention.
[0023] In any embodiment, the display device of the
present invention will receive its image signal from an
underlying mobile phone or communication device in ei-
ther wired, wireless or combination format.
[0024] The device of the present invention will best be
utilized in an environment where broad band wireless
access is available. As broadband wireless services
evolve there will be demand for higher quality displays
for wireless devices. Rather than increasing the size of
the display, which in turn will increase the size and
weight of the wireless device, the present invention pro-
vides a display which creates the illusion of a display
several orders of magnitude larger than its physical form
factor. Thus, by using the present invention, wireless de-
vices need not change in size to receive and display
broadband wireless content. The novel display of the
present invention will interface directly with the wireless
device and receive selected video and audio content
from the device. Preferably, the display will receive its
operating power from the power supply of the wireless
device which be facilitated by a single connector to the
phone. This connector will serve as a power and bi-di-
rectional data bus for the external display device.
[0025] Additional advantages and characteristics re-
sult from the following description of several embodi-
ments of the invention in connection with the drawings.
In the drawings are shown:

FIG 1 illustrates a head mounted embodi-
ment of the present invention featur-
ing a monocular display device;

FIG 2 illustrates an alternative head mount-
ed embodiment of the present inven-
tion featuring an eyeglass-type bin-
ocular display device;

FIG 3A and 3B illustrate an embodiment of the
present invention which utilizes a
neck hung display and ear hook mi-
crophone; and
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FIG 4 illustrates a wrist worn display em-
bodiment of the present invention.

[0026] Discussion of the invention will now be made
with specific reference to the figures. In FIG 1 a headset
display 100 is illustrated. The headset 100 is comprised
of a cross bar 105 with two ear pads 103. On one side
of the headset 100 is a flexible extension arm 104 and
a display 102. Ideally, the arm 104 and display 102 can
be mounted on either ear pad 103. The ear pads 103
should contain stereophonic speakers for listening to
audio content viewed on the display 102. The flexible
arm 104 allows the display 102 to be selectively adjust-
ed for position or even pushed out of view completely.
Preferably, the display 102 is small enough so as not to
occlude the user's view. Several display types are pos-
sible, including ones which the user looks through, ones
which can not be viewed through and ones which rely
upon a reflective optic. One of ordinary skill in the art
will understand that the specific type of display technol-
ogy is not critical to the invention but rather the idea of
utilizing a head mounted display as a secondary display
for a mobile phone or personal communication device.
Also integral to the headset 100 is a microphone 101 on
a hinged extension arm 106. The microphone 101 al-
lows a user to engage in a telephone conversation
through the headset 100 interface rather than speaking
directly into the phone 108. The headset 100 is connect-
ed by a wired connection 107 to a mobile phone 108 by
connector 109. In this embodiment a user can comfort-
ably wear the headset display device 100 even when he
or she is not using it. The mobile phone 108 can be hol-
stered using a belt clip. Such clips are notoriously well
known in the art. If the wearer receives a phone call he
can push a single button on the phone 108 and then
perform the rest of the call in a hands-free mode. Addi-
tionally, he can use the phone 108 to navigate over a
wireless network to a content delivery site where he can
download and view graphic images and audio using his
headset's 100 display 102 and speakers.
[0027] FIG 2 illustrates a related embodiment of the
present invention based on an eye-glass type binocular
display 200. The display 200 is restrained by an eye-
glass shaped wire frame 201. The wire frame 201 holds
the actual display unit 202. The frame 201 contains in-
ternal wires supplying the audio and video content. A
pair of ear bud stereophonic speakers 203 are integral
to the frame 201. A single wire 204 connects the display
200 to a mobile phone 207 via a connector 206. A mi-
crophone 205 is built into the cable 204 which will rest
near the upper chest of the wearer so that it is able to
pick up the voice of the wearer while he is engaged in
a telephone conversation. Since the eye-glass display
200 embodiment of the present invention will substan-
tially occlude the wearer's vision when he is using it, it
will only be for use when the user is in a seated or sta-
tionary position. However, the quality of the graphic dis-
play will be significantly enhanced because of the fact

that it is binocular in nature allowing for a much larger
virtual image and more immersive display experience.
[0028] FIGs 3A and 3B illustrate a different embodi-
ment that may be more comfortable for some users,
specifically a neck hung display 300. The neck hung dis-
play 300 comprises a display screen 307 with integral
stereo speakers 308 and a support strap 301. The dis-
play 300 is supported on one side by the wearer's chest
and on the other by the strap 301 which either goes be-
hind the neck of the wearer, over his shoulders, or a
combination of both. A separate headset piece 306 con-
taining an earphone speaker and microphone connects
to the display 300 via a wired connection 305. Alterna-
tively, this connection may be wireless. This headset
306 allows the user to engage in hands-free telephone
conversation while his mobile phone 303 remains
docked in a belt clip or like restraining device.
[0029] FIG 4 illustrates a different embodiment which
may be more desirable to some users of the present in-
vention. It is a wrist mounted display 401 combined with
a headset 400 with microphone and ear piece speaker.
The display itself, 401, may possess stereophonic
speakers for listening to content, but the headset portion
400 should have a single speaker so that the user can
perform telephone functions. The display itself, 402,
may be an LCD or other type flat panel display. The dis-
play itself, 401, will communicate directly with the user's
communication device 403 via wire 405 and connector
404.
[0030] The preferred and optimumly preferred em-
bodiments of the present invention have been described
herein and shown in the accompanying drawings to il-
lustrate the underlying principles of the invention, but it
is to be understood that numerous modifications and
ramifications may be made without departing from the
spirit or scope of this invention.

List of Reference Signs

[0031]

100 headset
101 microphone
102 display
103 ear pads
104 extension arm
105 cross bar
106 extension arm
107 wired connection
108 phone
109 connector

200 display
201 wire frame
202 display unit
204 wire / cable
205 microphone
206 connector
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207 mobile phone

300 display
301 support strap
303 mobile phone
305 wired connection
306 headset piece
307 screen
308 speakers

400 headset
401 display
402 display
403 communication device
404 connector
405 wire

Claims

1. A user supported display device for use with a per-
sonal communication device, including mobile
phones and personal digital assistants, said display
device comprising in combination:

a display means;
electrical connection means attached to said
display means for receiving output via output
means from said personal communication de-
vice wherein said output means includes a
member selected from the group consisting of
video means, audio means and mixtures there-
of, and
means for attaching said display means to the
body of a user.

2. The display device according to claim 1, character-
ized in that said display means is provided with a
display screen and a housing.

3. The display device according to any one of the pre-
ceding claims, characterized by a circuitry for sup-
plying a signal to said display screen.

4. The display device according to any one of the pre-
ceding claims, characterized in that said display
device receives an image signal from said commu-
nication device in a format selected from the group
consisting of a wireless format, a wired format and
combination thereof.

5. The display device according to any one of the pre-
ceding claims, characterized in that said means
for attaching said display means to the body of a
user is either a monocular or binocular display se-
lected from the group consisting of neck hung
means, wrist attachment means, head mounted
means, body attachment means and mixtures

thereof.

6. The display device according to any one of the pre-
ceding claims, characterized by a configuration as
an external user supported display.

7. The display device according to claim 6, character-
ized in that said display means is an external user
supported display device not part of said personal
communication device and having means for elec-
trical connection to said personal communication
device.

8. The display device according to any one of the pre-
ceding claims, characterized in that said personal
communication device is voice activated.

9. The display device according to any one of the pre-
ceding claims, characterized in that said user sup-
ported display device is voice activated.

10. The display device according to any one of the pre-
ceding claims, characterized in that said personal
communication device and user supported display
device have activation means selected from the
group consisting of audio activation, manual activa-
tion and mixtures thereof.

11. The display device according to any one of the pre-
ceding claims, characterized in that said display
is a head mounted display, a flat panel display, a
neck hung display, or a wrist worn display.

12. The display device according to any one of the pre-
ceding claims, characterized in that a hands-free
microphone and speaker combination communicat-
ing with said display screen and said mobile phone
for facilitating telephone conversations are provid-
ed.

13. The display device according to claims 3 to 12,
characterized by stereophonic audio speakers in
electrical contact with said circuitry.

14. The display device according to any one of the pre-
ceding claims, characterized in that said signal is
a video signal and/or an audio signal.

15. The display device according to any one of the pre-
ceding claims, characterized in that said connec-
tion means comprises a single connector for elec-
trical power, data input and data output.
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